Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.003 Å; R factor = 0.035; wR factor = 0.098; data-to-parameter ratio = 17.2.
The asymmetric unit of the title compound, [Co(HCO 2 ) 2 -(C 14 H 12 N 2 )(H 2 O)]ÁH 2 O, contains a mononuclear complex molecule hydrogen bonded to a lattice water molecule. The Co II cation is in a distorted octahedral coordination environment defined by the two N atoms of the 2,9-dimethyl-1,10-phenanthroline ligand and four O atoms. Two of these are from a chelating formate anion, one from a monodentate formate and the last from an aqua ligand. In the crystal, molecules are connected by O-HÁ Á ÁO hydrogen bonds, forming double chains along [100] with the 2,9-dimethyl-1,10-phenanthroline ligands pointing outwards from each chain. These chains are further linked into layers parallel to (011) by inter-chain -stacking interactions with centroid-centroid distances of 3.61 (1) Å .
Related literature
For background to the formation and applications of supramolecular metal complexes, see: Moulton & Zaworotko (2001) ; Aakeroy & Seddon (1993) 
Experimental
Crystal data [Co(HCO 2 
Data collection
Bruker P4 diffractometer Absorption correction: scan (XSCANS; Siemens, 1996) T min = 0. Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x þ 1; y; z; (ii) Àx þ 1; Ày; Àz þ 1; (iii) Àx; Ày; Àz þ 1.
Data collection: XSCANS (Siemens, 1996) ; cell refinement: XSCANS; data reduction: XSCANS; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: SHELXL97. 
Comment
In the past decade, a variety of supramolecular architectures based on non-covalent intermolecular interactions such as hydrogen bonding, van der Walls forces and π-π interactions have been achieved by using transition metal centers and organic ligands due to their possible intriguing structural topologies and potential applications in optics, catalysis, ion exchange, gas storage, and the molecular-based magnetic materials (Aakeroy & Seddon, 1993 et al., , Chen et al., 2009 , both the cisoid and transoid bond angles in the range 59.90 (8)-112.35 (7) Å and 167.31 (7)-176.05 (6) Å, respectively, indicating that the octahedral CoN 2 O 4 geometry is a highly distorted one. For the two formate anions, the angle (O2-C15-O3, 122.6 (3)°) in the chelated formate is smaller than that in the anion that binds in a monodentate fashion (O4-C16-O5, 128.8 (2)°). The 2,9-dimethyl-1,10-phenanthroline ligand is almost coplanar with a mean square deviation 0.0163 Å. The O6 solvent water molecule is not coordinated to Co atom with the distance between the cobalt and water oxygen atoms of 4.800 (2) Å. However it is linked to the complex molecule in the asymmetric unit by an O6-H6B-O3 hydrogen bond. 
Refinement
All H-atoms bound to C were positioned geometrically and refined using a riding model with d(C-H) = 0.93Å, U iso =1.2U eq (C) for aromatic 0.93Å, U iso = 1.2U eq (C) for CH and 0.96Å, U iso = 1.5U eq (C) for CH 3 atoms. H atoms attached to O atoms were found in a difference Fourier synthesis and were refined using a riding model, with the O-H distances fixed as initially found and with U iso (H) values set at 1.5 Ueq(O).
Figures Fig. 1 . ORTEP view of the title compound. The displacement ellipsoids are drawn at 45% probability level. Symmetry codes: (i) x+1, y, z; (ii) −x+1, −y, −z+1; (iii) −x, −y, −z+1.
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